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tion and lavage (barbotage) in the treatment of calciﬁc tendinitis.
Patients and methods: Between January 2012 and March 2014, ten patients with calciﬁc tendinitis
have been treated by ultrasound guided calciﬁcation lavage and aspiration (barbotage). All patients
underwent pre-treatment diagnostic ultrasound and assessment of their pain and disability of the
affected area through a self-answered questionnaire, with reevaluation of the ultrasound changes
and clinical response as regards the pain and disability score on regular follow up visits, done at
the 1st, 3rd and 6th month post-treatment.
Results: According to the results of this study, there was a statistically marked reduction of the
mean pain score from 3.5 points pre-treatment to 1 point, and mean disability score from 2.5 points
to 1 point at the 6th month follow up visit. The clinical success rate was 80% with a technical suc-
cess rate of 60%.
Conclusion: Ultrasound guided aspiration and lavage (barbotage) is a highly effective, less aggres-
sive method of treatment in cases of calciﬁc tendinosis, especially for cases with severe pain that
does not respond to other conservative methods.
 2014 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier
B.V. All rights reserved.1. Introduction
Tendinopathy (often called tendinitis or tendinosis) is the most
common tendon disorder. It is characterized by activity related
pain, focal tendon tenderness, and decreased strength and
movement in the affected area (1).Calciﬁc tendinitis results from the deposition of calcium
hydroxyapatite crystals in or around tendons, mostly in peri-
articular locations. The shoulder is the most frequent location.
However, calciﬁc tendinitis may be encountered in a large vari-
ety of anatomical locations such as the hip, wrist, foot, and
cervical spine (2).
Calciﬁc tendinosis is usually a self-limiting condition in
which the calciﬁcation resorbs after a period of worsening
pain. However, in some patients, the condition can lead to
chronic pain and functional impairment. The resolution ofed.
Table 1 Pain and disability score questionnaire.
Pain and Disability score
Pain score 0 = no pain
1 = pain with forced active movement
2 = pain with simple active movement
3 = pain with passive movement
4 = pain at rest
5 = pain at rest and during sleep
Disability score 0 = intact full movement range
1 = near full movement range
2 = partial movement
3 = slight movement
4 = no movement
(A) (B)
Fig. 1 (A) Ultrasound evaluation of the right shoulder shows
hyperechoic calciﬁc deposition (arrow) within the supraspinatus
tendon. (B) X-ray view of same shoulder revealed radiopaque
calciﬁcation (arrow).
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toms and, therefore, various treatments have been devised to
promote their removal (3).
Unlike other imaging modalities, ultrasound (US) has a
unique advantage in that it can visualize soft tissues, bony
landmarks, and the needle using real-time scanning, allowing
dynamic visualization. In addition, there are no known contra-
indications to US (4).
Percutaneous needle aspiration and lavage is quite effective
in calciﬁc tendinitis in the short term and especially in the long
term treatment. Lavage of calciﬁcation is performed using a
needle introduced under sonographic guidance, which is con-
nected to a syringe ﬁlled with Lidocaine (5).
The purpose of this study is to evaluate the effectiveness of
ultrasound guided percutaneous needle aspiration and lavage
(barbotage) in the treatment of calciﬁc tendinitis.
2. Patients and methods
From January 2012 to March 2014 ten patients with calciﬁc
tendinitis diagnosed based on clinical and radiological evalua-
tion, were prospectively treated with ultrasound guided percu-
taneous needle aspiration and lavage (barbotage).
Patient population included 2 males and 8 females, with age
ranging from 42–55 years old (mean = 48.5).
Lesions were located in the supra-spinatus tendon (n= 8)
(80%), and two cases in Achilles tendon (20%).
Patients included in our study were selected with the follow-
ing inclusion criteria:
(1) Patients complaining of clinical manifestation suggestive
of tendinopathy as pain.
(2) Symptoms of more than 6 months duration.
(3) Failed conservative treatment over 6 months.
Patients excluded from our study, are those showing the
following exclusion criteria:
(1) Radiological ﬁnding of tendon tear.
(2) Patients with symptoms less than 6 months.
(3) Patients that showed successful response to conservative
treatment.
2.1. Pretreatment patient assessment
A prospective evaluation was performed by using a pain and
disability score (PADS) questionnaire (modiﬁed from the
Shoulder Pain and Disability Index (SPADI) questionnaire)
(6). It is a self-administered score designed to measure the
response to treatment in time. It consists of 11 items divided
into two subcategories reﬂecting the pain (6 items) and disabil-
ity (5 items) associated with tendinopathy (Table 1). This ques-
tionnaire was ﬁlled out by the patient before the procedure and
at regular follow up at 1, 3 and 6 months after treatment.
The range of movement of the joint affected by the tendon
pathology is also evaluated pre-treatment and on the follow up
visits, this helps to assess the degree of improvement in the dis-
ability. It is varying according to the affected joint e.g. supra-
spinatus tendinosis affects the full (150) shoulder abduction
and Achilles tendinosis affects the ankle planter ﬂexion.The time of consultation from the onset of symptoms var-
ied between 6 months to as long as 1.5 year (the mean time was
12 months).
A diagnostic preliminary US examination of each patient
was performed. The tendon was examined ﬁrst in a neutral
position and then during activity. All tendons were assessed
for presence of focal tendinosis, tendon effusion, tendon
related calciﬁcations (Fig. 1A), increased vascularity by power
Doppler evaluation, and presence or absence of tendon tear.
The procedure was explained to the patients in detail, then
a written consent was obtained, and after that the patient was
prepared for the percutaneous procedure.
During the procedure in general, the patient was seated
with the affected tendon best visualized, for shoulder cases,
the patients were sitting on a rotating stool, and for Achilles
tendon, the patients were lying on the table in prone position
(Fig. 6). A supine position was favored for patients with a his-
tory of vagal reaction during any previous injections.
The procedure was performed by using sterile technique
and surgical gloves, where a pencil mark was placed on the
skin for localization. Then the skin was cleaned and antisepti-
cally draped using bedatine. Also the transducer head was
cleaned and antiseptically draped.
Fig. 3 (A) follow up ultrasound evaluation revealed disappear-
ance of calciﬁc tendinosis. (B) Complementary plain X-ray of the
same shoulder conﬁrms the disappearance of calciﬁcation.
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Local anesthesia (2% Lidocaine hydrochloride (Debocaine),
was administered after identifying and localizing the calciﬁed
deposit by ultrasound (US) scanning.
The calciﬁcation was punctured, under constant US moni-
toring, by using a 3 cm (22-gauge) needle connected to 20 ml
syringe ﬁlled with Lidocaine 2% mixed with sterile normal sal-
ine. A horizontal course and an antero-posterior axis of the
needle were favored because of easier US localization of the
needle and calciﬁcation.
Once the needle is positioned in the center of a calciﬁcation,
the tip of the needle was gently rotated followed by fragmen-
tation and an attempt to aspirate the fragmented calciﬁed
material.
We found after the ﬁrst case that fragmentation of the cal-
ciﬁed deposit was performed better by injecting Lidocaine ﬁrst
after gentle ﬁne repetitive in and out movement followed by
aspiration.
The success of aspiration and number of sessions varied
depending on the number and calciﬁcation consistency at the
time of the procedure.
Extracted calcium was readily identiﬁed in the syringe as a
white chalky like substance mixing with the Lidocaine that was
found to be deposited in the dependent portion of the syringe.
For that reason, an attempt was made to have the syringe and
needle parallel to the ﬂoor during the lavage procedure to pre-
vent, as much as possible the calcium from reentering the nee-
dle (Fig. 2B and C).
The procedure time ranges from 10 to 15 min or when no
further amount of calciﬁed material could be extracted.
In 6 cases of supraspinatus calciﬁc tendinosis and in one
case of Achilles calciﬁc tendinosis, one session was enough to
aspirate almost all the calciﬁc deposits, in 2 cases of supraspi-
natus calciﬁc tendinosis, another session was done after
2 weeks due to inability to fully extract the calciﬁed material,  (A)
(B) (C) 
Fig. 2 (A) Ultrasound guided aspiration and lavage of supra-
spinatus calciﬁc tendinosis, showing needle inside the calciﬁcation
(arrows). (B) The syringe used pre-lavage and aspiration shows
clear ﬂuid content. (C) The same syringe after lavage and
aspiration shows turbid content due to chalky like calciﬁcation.in 1 case (right Achilles calciﬁc tendinosis), 3 sessions were
required, with the 3rd session done on the 1st month follow
up visit and no more barbotage was done thereafter, in
response to patient demand.
Following this maneuver, patients were discharged with a
hand-written prescription for oral non steroidal anti-inﬂam-
matory drugs for the eventuality of exacerbation of pain dur-
ing the ﬁrst 48 h following the procedure. Also total rest of the
injection site was recommended.
No technical failures resulted from the inability to localize
the symptomatic calciﬁcations. All interventions performed
were free of immediate complications, such as vasovagal reac-
tion, hematoma and infection.
2.3. Aftercare and follow up
Patients were reevaluated at regular follow-up visits (1, 3 and
6 months after the procedure). At each visit, they reﬁlled the
pain and disability score questionnaire. Also underwent a stan-
dard US examination which depicted the changes in echogenic-
ity, tendon thickness and calciﬁcation if present.
Statistical analysis was performed, that analyzed the differ-
ence in the pain and disability scores during the follow up
visits.
3. Results
All patients had ultrasound guided aspiration and lavage
(barbotage) after failure of the conservative treatments. No
patient underwent the procedure under general anesthesia.
7 patients underwent 1 session of barbotage, 2 patients
underwent 2 sessions and only one patient underwent 3 ses-
sions of barbotage.
Technical success: in our study, we considered the ability to
enter the tendon and removing the calciﬁc deposit totally is a
technical success.
6 out of 10 cases were technically successful with a technical
success rate of 60%.
Clinical success: in our study, we considered the complete
or marked relief of symptoms without the use of physical ther-
apy or orthosocopy within ﬁrst 6 months after the procedure
being technically successful is a clinical success.
A B
C
Fig. 4 (A,B) ultrasound evaluation of the right shoulder shows hyperechoic calciﬁc deposition (arrow) within the supraspinatus tendon.
(C) Follow up ultrasound evaluation revealed disappearance of calciﬁc tendinosis.
66 G. Niazi, W. Hetta3.1. Pre-treatment pain and disability score (Table 2)
The mean pain score was 3.5 with the maximum score of 4 seen
in 6 cases (60%) and a minimum score of 3 seen in 4 cases
(40%).
The mean disability score was 2.5 with the maximum score
of 3 seen in 4 cases (40%) and a minimum score of 2 seen in 6
cases (60%).
6 patients out of 10 (60%) showed total disappearance of
their pain score over 6 months post-procedure with the pain
absence achieved at the 6th month follow up visit.
2 patients out of 10 (20%) showed marked reduction in
their pain scores with the lowest pain achieved at the
6th month follow up visit.
2 patients (20%) had mild reduction in their pain scores
which only show 1 reduction of their pain (Table 3).
The mean pain score for these patients has been reduced
during the ﬁrst 6 months post-procedure from 3.5 pre-treat-
ment to 2 at the end of the 1st month, 1.5 at the end of the3rd month, to 1 at the end of 6th month with a mean value
of 2.5 points pain reduction (Fig. 7).
8 patients out of 10 (80%) showed total regain of full joint
movement over the ﬁrst 6 months post-procedure.
2 patients (20%) had partial reduction in their disability
score which shows only 1 of reduction compared to pre-treat-
ment score (Table 4).
The mean disability score for the patients has been reduced
during the ﬁrst 6 months post-procedure from 2.5 pre-treat-
ment to 1.5 at the end of the 1st month, to 1 at the end of
the 3rd month, and remains score 1 at the end of 6th month
with a mean value of 1.5 points disability reduction (Fig. 8).
3.2. Post-treatment ultrasound changes
US examination and complementary X-ray were performed
regularly on the follow up visits at 1, 3 and 6 months post-pro-
cedure. We considered also the ultrasound ﬁnding at the
6th month is the net result ﬁnding. These results varied
A B
C D
E
Fig. 5 (A,B) ultrasound evaluation of the right Achilles tendon shows hyperechoic calciﬁc deposition (arrows) within the Achilles
tendon. (C,D) 3 month follow up ultrasound evaluation revealed reduction of the amount of calciﬁcations yet still seen (arrows), (E)
6 month follow up revealed disappearance of calciﬁc tendinosis at the Achilles tendon.
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calciﬁcation deposits in 6 cases out of 10 (60%), partial regain-
ing of the ﬁbrillar pattern of the normal tendon with few tiny
(less than 3 mm in length) calciﬁcation in 2 cases out of 10
(20%) and no changes as regards tendinopathy changes with
few, but larger (more than 3 mm length) scattered calciﬁcation
in 2 cases out of 10 (20%).There was no statistically signiﬁcant difference between the
clinical and sonographic results with P-value >0.05 (Table 5).
3.3. Clinical success rate
6 patients out of 10 (60%), showed total disappearance of their
symptoms, over the ﬁrst 6 months post-treatment.
Table 2 Individual pre-treatment pain and disability score.
Patients Pre-treatment pain score Pre-treatment disability score
1 4 2
2 3 2
3 4 3
4 4 3
5 3 2
6 4 3
7 4 3
8 3 2
9 3 2
10 4 2
Table 3 Individual post-treatment pain score.
Patients Pre-treatment
pain score
Pain score at
1 month
post-
treatment
Pain score at
3 months
post-
treatment
Pain score at
6 months
post-
treatment
1 4 2 1 0
2 3 1 1 1
3 4 3 3 2
4 4 2 1 0
5 3 2 1 0
6 4 3 3 2
7 4 2 1 0
8 3 2 1 0
9 3 1 1 1
10 4 2 1 0
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their symptoms.
Therefore, the clinical success rate was estimated to be
80%.
With a technical success rate of 60%, the total success rate
was 70%.
3.4. Complications
No minor or major complication was recorded.
4. Discussion
Barbotage of calciﬁcations has been shown to be an effective
minimally invasive technique and was ﬁrst described four dec-
ades ago. An image-guided percutaneous approach for calcium
removal was ﬁrst reported in 1978, using ﬂuoroscopy. How-
ever, the sonographically guided technique, which was ﬁrst
described in 1995, represented a vast improvement (7).
The number of patients in our study was low, which is due
to the fact that calciﬁc tendinosis has a much lower incidence
than non calciﬁc type, also the fact that the majority of cases
have a good response to conservative treatment, and ﬁnally,
that till now in our country, the technique of barbotage, as line
of treatment is still un-identiﬁed by most of the orthopedics
and physiotherapists.
Multiple studies have shown a high rate of success and very
low complication rate with sonographically guided calciumFig. 6 US guided peri-tendinous injection of Achilles tendinitis
with the patient lying in a prone position.lavage aspiration. In a study of 35 patients, Yoo et al. showed
a clinical improvement in 71% of patients at 6-month follow-
up (8).
In 2007, Del Cura et al. reported that 91% of 67 patients
experienced signiﬁcant or complete improvements in a range
of motion, pain, and disability at 1 year follow up (5).
In 2008, Zhu et al. evaluated 31 cases of calciﬁc tennis
elbow; with 13% complete disappearance of calciﬁcation,
61% reduction in calciﬁcation and the total success rate was
74% (9).
Also in a retrospective study of 36 patients, by Lin et al.
showed that 75% of patients had substantial clinical improve-
ment at follow-up periods ranging from 8 months to 3 years
(10).
In our study, clinical success rate was 80%, that was rela-
tively high compared to the previous studies, which could be
attributed to the lower number of patients involved in our
study.
In our study, regarding the sonographic ﬁndings post-treat-
ment, about 60% showed total disappearance of calciﬁcation
deposits within 6 months post-injection, and only 20% showed
few scattered less than 3 mm calciﬁcation, however they were
clinically free of symptoms. That gives an overall sonographic
improvement of about 80% of cases with only 20% showing
the presence of large calciﬁcation, more than 3 mm. In correla-Fig. 7 Mean pain score post-treatment compared to pre-
treatment pain score.
Fig. 8 Post-treatment mean disability score compared to pre-
treatment disability score.
Table 4 Individual post-treatment disability score in group II
patients.
Patients Pre-
treatment
disability
score
Disability
score at
1 month
post-treatment
Disability
score at
3 months
post-treatment
Disability
score at 6
months
post-treatment
1 2 1 0 0
2 2 2 0 0
3 3 3 2 2
4 3 1 0 0
5 2 0 0 0
6 3 3 2 2
7 3 1 0 0
8 2 0 0 0
9 2 2 0 0
10 2 1 0 0
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icant difference between the clinical improvement and the
sonographic signs of improvement according to chi-square test
with P value of 1, which indicates that the major cause of the
pain in this group of patients was the calciﬁcation.
In our study we did not inject the subdeltoid space with a
mixture of steroid and Lidocaine, following the barbotage,
as done in most of the previous studies (5,8–10), that is because
we believed that aspiration and lavage only can give the same
result without exposing the penetrated tendon to steroid, even
to rule out the controversy about the improvement reported in
the previous studies which was claimed to be due to the
injected steroid alone and not by the process of calcium deposit
removal. With our clinical success rate, we can conﬁrm that
belief.
The major drawback for this procedure is hyperalgesic
rebound as mentioned in most of the other studies (8–10),
which is most common in the ﬁrst 2–3 days following needling.Table 5 Comparison between the results of clinical and sonograph
Clinically Son
No. (%) No.
Improved 4 80 4
Not improved 1 20 1
Total 5 100 5It is believed to be due to the relatively high dose of the corti-
costeroid injected after the procedure, some believe (9), it is
due to the painful procedure itself. We did not face such a
problem, which makes us believe also, that it is due to associ-
ated steroid injection.
Over the years, several therapies have been proposed as the
optimal treatment. Although the condition may be treated
with a combination of physical therapy and non-steroidal
anti-inﬂammatory medications, this treatment is not curative
in many patients. Also the level of persistent pain, motion lim-
itation, as well as the long time course of this treatment, makes
the need for more aggressive therapy much more appropriate
(9).
Open or arthroscopic surgery currently provides the great-
est long-term relief with numerous studies reporting between
76.9% and 100% good or excellent results (11). However, sur-
gery may be complicated by prolonged post- surgical disability
and reﬂex sympathetic dystrophy. With the conservative mea-
sures being successful in up to 90% of patients, surgery is gen-
erally indicated only in those with progressive symptoms, and
those who do not respond to conservative therapy (9).
Extracorporeal shock wave therapy is another treatment
option, that uses acoustic waves to fragment calcium deposits,
and substantial or complete clinical improvement has been
reported in 66% to 91% of patients (12). However, access to
lithotripter equipment is limited and is less available than
ultrasound imaging. In addition, during the protracted course
of treatment, the patient often remains symptomatic and thus
in need for prescription of pain medication as calciﬁcation is
very gradually reduced in size. The frequent decompression
of this calciﬁc material into the adjacent subacromial-subdel-
toid bursa during this therapy also contributes to the persistent
pain, as symptomatic bursitis often subsequently develops in
these patients. However no randomized controlled studies
have been performed that compared extracorporeal shock
wave therapy with sonographically guided lavage and aspira-
tion, so comparison of patient outcomes is thus difﬁcult (8).
4.1. Limitation of our study
The technique of ultrasound guidance is operator dependent
and needs a steep learning curve. Also the degree of difﬁculty
in performing the ultrasound guidance, can potentially be
accentuated by a patient’s high body mass index, which
increases the attenuation and decreases the needle
visualization.
Another limitation of the study is the absence of an ulti-
mate reference standard that can be used for the diagnosis of
tendinopathy; however, we carefully selected the study patients
on the basis of a clinical evaluation completed by ultrasound
signs of calciﬁc tendinopathy. The favorable response of
patients to the ultrasound-guided treatment that was achieved
in our study tends to conﬁrm the correct diagnosis.ic ﬁndings.
ographic Chi-square test
(%) X2 P-value
80 0.000 1.000
20
100
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about speciﬁc characteristics that may differentiate patients
who responded well from those who did not. So, further stud-
ies with more patients are required (see Figs. 3–5).
5. Conclusion
Ultrasound guided aspiration and lavage (barbotage) is a
highly effective, less aggressive method of treatment in cases
of calciﬁc tendinosis, especially for cases with severe pain that
does not respond to other conservative methods.
Conﬂict of interest
None.Appendix A. Case 1
A 55 year old female with right supra-spinatus calciﬁc tendino-
sis, complained of shoulder pain and inability to arm rising for
about 1 year, with no improvement on the conservative ther-
apy and physiotherapy.
On clinical examination: According to self-ﬁlled PADS
questionnaire, the pain score was 3 and disability score was 2.
On ultrasound examination: Right supraspinatus tendinosis
was conﬁrmed with the complementary X-ray of the shoulder
(Fig. 1A and B).
Barbotage: 1 session of ultrasound guided lavage and aspi-
ration of calciﬁc deposition was done using 20 cc syringe ﬁlled
with of sterile saline and Debocaine 2% (Fig. 2). The process
of calciﬁcation fragmentation, lavage and aspiration was
repeated 3 times till near total disappearance of the calciﬁca-
tion by ultrasound.
Follow up: It was done at 1st, 3rd and 6th months post-pro-
cedure, it revealed complete clinical improvement, both pain
and disability score of 0 at the 6th month follow up. Ultra-
sound-follow up examination and complementary X-ray
revealed total disappearance of calciﬁc deposit with no recur-
rence (Fig. 3).
Appendix B. Case 2
A 42 year old patient complains of left shoulder calciﬁc tendi-
nitis of about 10 months (Fig. 4A and B), pain score was 3 and
disability score was 2. 1 session of barbotage was done.
Follow up: 1 month pain score was 1 and disability score
was 1 with total disappearance of calciﬁc deposit (Fig. 4C).Pain score at 3 months was the same and 6 months pain
score was 1 but disability score was 0.
Appendix C. Case 3
A 30 year old female patient was with right calciﬁc Achilles
tendinosis (Fig. 5A and B), pain score was 4 and disability
score was 3. Three sessions of barbotage with cortisone injec-
tion with a time gap of 2 weeks and 1 month between the other
2 sessions were done. 1 month follow up: pain score was 2 and
disability score was 3. 3 months follow up: pain score was 1
and disability score was 1, still minor calciﬁcation is seen
(Fig. 5C and D). 6 months follow up: pain score was 1 and dis-
ability score was 1. 1 with total disappearance of calciﬁc
deposit (Fig. 5E).
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